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I have befsn asked to "make a case -far statistics" in the 
two-year col i ege. No one needs to **make a case" for computers 
or for c<=il cuius or far trigonometry, so why far statistics? it 
IS not as if the case has not been made before. Nearly every 
major report on curriculum reform of the last twenty years 
states that a knowledge of statistics is indispensable in daily 
life and recommends that statistics be taught throughout the 
grades. For example, the Committee on the Undergraduate Program 
i n . Mathemat i cs report on minimal mathematical competencies for 
college graduates says that four year ' col 1 eges and universities 
"should expect graduates to understand and be able to use some 
elementary stat i sti cal i deas , . , . This also applies to two-year 
college students in university parallel curricula," (CUPM 
Panel, 1982), Most recently^ the National Science Board 
Commission on Precollege Education in liathemati cs^, Science, and 
Technology stated th^t "elementary stat i sti cs and probability 
should now be considered fundamental for all high school 
students," (National Science Boards 1983), 

Mathematicians agree that statistics is one of the most 
useful topics that we can teach. In CUPM^s survey cf (mostly) 
mathematicians, respondents chose the mathematical topics from a 
forty-item list that they thought should be required of all 
college graduates. Elementary stati sti cs was chosen by 56/1, 
Only basic arithmetic skills? area and volume of common figures, 
linear equationSj, and algebraic manipulations were chosen more 
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often. When asked what standard courses shcDuld be required, 
probability and statistics was mentioned second most often, 
•following college algebra- 
Many eloquen!*. statements have been made -for requiring 
statistics at every level o-f schooling. There is no need to 

repeat the arguments here. They are baned on the -fact that it 

\ 

is important for a citizen to be able to understand articles 
1 i ke thi s one: 



In the latest Gallup survey^ 547. approve o-f Reagan's 
handling o-f his presidential duties while 37"/. disapprove.... 
The last time Reagan had a si gn i -f i can 1 1 y higher job performance 
rating was in August^ 1981^ when 607. approved and 29"/. 
disapproved. 

Reagan's strongest showing (although a statistical tie) ir» 
this series was recorded last December, when he received 517. of 
the vote to Mondale's 447.. 

The latest results are based on interviews Jan. 13 to 15 
with i;i39 adults. ..^ The error attributable to sampling and 
other random effect^" could b,fe 4 percentage points in either 
direction. ( Los AKqeles Tim'ec;. 1/29/84) 

/ 

Unfortunately;, a large Jpart of our elementary algebra - 

t 

geometry - intermediate algebra - trigonometry - precalculus 
sequence is appropriate onl| for the student who will make it 
all of the way through to calculus/ A great deal of time is 
spent on calculus-related skills such as factoring quadratics 
and manipulating rational expressions. S-i,nce the vast majority 
of our two-year college students never transfer to four-year 
colleges, much of the mathemati cs we now teach w^ 1 1 be of no use 
to them. If the goal of our mathematics sequence was statistics 
instead of calculus, then those students who drop out a?ong the 
way would still have learned something useful. ' 



Haw Much Statistics is Being Taught m Two-Year Colleges? 



With such strong and virtually unanimous support -for 
statistics^ why must I make yet another case' for it? Because, 
in spite of all that has-been advocatedj, statistics i^ still not 
being taught to a large number of students. 

In two-year colleges^ we offer a one-semester course fnr 
those students who are required to tf\ke it as part of their 
major- It is rare that statistics is a required part of .general 
education for transfer students^ as advocated by CUPH, although 
it is often an unused option- 

Sta\ist>,cs is a small part of total mathematics 
enrollments- The 19B0-19ni Conference Board of the Mathematical 
Sciences survey found that or.ly 3"/- of all mathematics 
enrol 1 ments i n two-year col 1 eges were in stati sti cs - vi rtual 1 y 
the same as in 1970- This is about one-third oiF the enrollment 
of calculus! The percentage of two-year colleges offering a 
course in statistics actually declined .from 41"/- in 1970 to 287. 
in 19B0- The percentage offering a course in probab i 1 i ty wi t h 
statistics declined from 16'/- to 14"/- (Fey et al - , 1981)- 

. Since mathematics departments are teaching so few sections 
of statistics;, are students 1 earni ng stati sti cs from other 
departments? There has been a large increase in the enrol 1 ments 
in mathematics courses taught outside mathematics departments 
until they now equal 13"/- of the total math enrollment in 



two-year co!! leges- Hpwt^verj, only aybout 4.57. of out'iudt:? 
enrollments art^ in Bt at x Hst i csa and probab i 1 :i t y . The^Bt:^* ccDurBes 
arf? taught by business , (42"/.) j, accupational programs , (337J ^ 
natural sciences (177.);, and soci al sciences (87.) (Fey et al - 
1981), Thf^ 1980 Center for the Study oi Community Colleges 
survey found that probability and statistics courses made up SX 
of total mathematics and computer science sections (inside? and 
outside of mathematics departments) listed in schedules^ of 
classes (Beck^ath, 1980). These figures are comparable td the 
ones from the Ameri can hathemat i cal Soci ety survey of four-year 
colleges offering at most a master s degree" (Rung, 1984)- 

In short;, we do not have a qood estimate of the percentage 
of college students who have taken a course in statistics, but 
the number is small compared to calculus enrollments. 

Why Isn't Statistics Being Taught? 

Why is so little statistics taught with.n mathematics 
dep^artment to so few students? One reason may be that 

statistics is more than just mathematics. Except for the simple 

/ , . ... 

data cooked up for tej^tbook e>jamples and eKercises^, statistical 
problems seldom have one correct answer or one correct way of 
proceeding. Good statistics teaching requires a "rowledge of 
the "real world" in which experiments must be desi led and 
surveys carried out in the absence of a perfectly random sample 
and. in the presence of "bad" data. Mathematics teachers are not 
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1: W(r- v(:;^::U'^ ci;,:. 1, I, ^,fq(:^ Lf-ac::! h m" I noL hi'^'O^n j fiecj to te^ach 

'■■ '■■ 1 ' I " ' j' Lhc' ■yi-).;U" CO I I. erje? LaachBr hai^ en .u\ canr-hi:*.*) i n 
5 1 1: uiiM. i 1: 1 I i, (: i vii (dpiiiih li,ti;ely an iippt^^r U i v;i, I cjd (;;ai.u"'Be in 

H P « I 1 1 I n u\ 1 1, c .1. • L a t x '5 1 ;i c s . I t i r" a i - t C) I n cl a t>i r:) y r ' c; o \ I ci e 
fiK/nU:v fiief(jboj?r Lli a degree in b h a Im, ri? i: i cs (Fey trl: a I, 1981) „ 
M .1. 'y 7 s ^a i- V- \zt y o f a b o la (: 1 C) X c t b h e t o - y e a c ( j 1 1 e q b (i i a h e (ii <u\ I: i. c: s 
l..f;-:?acher s in the U,E3„ found that 74::^ of those lioi cling a doctorate 

f I t ' ' e n 1 1 r e 1 y s e c u r' e a b o u t m y q li ':,\ :i i f i c a t. :i, o n s t o t e a c h ' ' 

\ 

s t a I: t B t i c s , b li t o n J. y 4 6 X a f 1: 1 o s t-i ^.-j i t h a m a h e r s pi i.\ b one y e a r- 

\ 

and 4?.".; at hhoH^e vjith a master's felt this confident U'lcKelvey., 
at al a ^ 1979)- In contrasbt . ...the. percentages who f el;t\ enti rel y 
■at?::u^B aba<.it thcnr qua'l i f i cat i ons to teach calculus weire 91''-, 
367.^ and 85/1, respectively- " 

■r- ::;_-'-ond reason that there is not much statistics being 
ti- j:,r t IS that students are unprepared to ta\^:e it- If a student 
hv:<s had no prior perience with stat i sti cssj, the introductory 
col 1 ecte-1 evel statistics course is very difficult- It contains 
a large amount of material and tricky logical arguments. 
Probabi lity is the mr*^ t notorious topic in this regard- In the 
two or three w,eeks that one can allot to it, students with no 
prior training are not able to acquire any indepth knowledge of 
the subject and usually resort to memori z i ng f ormul as and 
definitions-, t> 
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Haw Hiicti !:it;,:-a:l t::it :i cfiii Dp l:itu(:.|<i»n hti;^ U(^.^M" n Tn Hi qh Bclipal ? 



HcH^j much prohabi ] i ty and iihUiU t;it ;i cb can w<^^ (^xpt-^ct i\ v^tuclent 

to kni:m whpn hi^ or she fr?ntf-n^ caU i^m^i^? K^mry li tt\Q^ i t appi:?,;U' t5i , 

Un f or- 1 un a t 1 y ^ t h q sxtixa t i on h a b n a t t: h a n c) ed b i n c e N ACQME 
repeal' tuM:! in 1975, 

W h i, I {i^ p r o t:) a t j i. 1 i t y i n b t r" n c L i a n s e e rn t a \ \ a v c:? (ti a d e s c.i (n 
pragreBSj, Btatlstics inBtructian has yet to get off the ground. 

At the high school lei^vel probability topics^ in Algebra I 
and II texts are commonly omitted. A one semester senior course 
in probability and ^tat i sti cs has gained only a small audience 
o-f the very best students.' Fuirt her more , this course places a 
heavy emphasis on probability theory^ with statistics, i-f 
treated at all, viewed as merely an application o-F that theory. 
Tho'.-gh National Asse^ssment gives reasonable attention to 
projability and statistics objectives, current commercial 
standardized tests do virtually nothing with these topics. 
(CBMB, 1975) 



How many students have taken a one-semester course in 
statistics and probab i 1 i ty i n high school? The latest Science \ 
Education Databook -from NSF says that only 2.7X o-f 17 year-oldsl 
report having taken a course in statistics and probability \ 
(Directorate -for Science Education, 1980). O-f the 42 high 
schools in New Hampshire, only -five o-f-fer a course in statistics 
(Prevost , 1983) . 

The problems con-fronting, the high school teacher who wants 
to o-f-fer a statistics course are considerable. Unbelievably, ' 
there is no up-to-date statistics textbook -for secondary school 
students on the market. Consequently, most high school teachers 
use a book written -for col 1 ege, typi cal 1 y Newmar k (1977). 



Bt^t i i^U I ct-vl ABiiHpcnrvlipn hh^vl-innal Opunc;! I pf Tp^^u:: hf^^r 13 pf 
M,;\t;|H3nh:\l:;i f:v5 Jpinl (:;p(nmiH;pp pn thf^) Pprr i cpil um in B U\ t ;i tU i c ^\nc\ 
PruhahiUty hat^ii rPQr?nl;l. y rpcpivpcl a grapl; frpm NBF l;p wri te,, 
f ieUh t.»i»Bt:; ,:i\nd cli '.itir ;l buto^ fpur boatrlati^i for Bprpncl.ury Bchpal 
BLudent:i:^> on w>;p:t. pr ;i, ng d.^-vLa, probahi 1 :i Ly, Bj mul ation, and 
B t a I: :i b I :i c:: a 1 i 11 f r e n i: p « 

The Bfi^cand prabli^;>m confronting tht^ high sschaol tt^acher is 
that there is no papular support for requiring such a caureie 
(NCTM, 1981). The number oi stude^nts themBelves ele-^cting sEuch c- 
course remains small as statistics is not required for high 
school graduation;, for college admission, or for success on 
standardized tests. For example, a typical SAT will contain at 
most one probability question and two or three questions 
concerning the average. The College Board does not want to 
disadvantage students who have not been exposed to formal study 
of probability and stat i st i cs ( Statistics Teacher Network 
Mewsl etter .. September 19B3) . 

If high school students are generally not taking a semester 
course, how much probability and statistics has been included in 
other courses? A survey of approximately 350 high schools in 
Wisconsin provides the answer. The percentage of schools which 
allot more than three weeks in the total high school program to 
statistics declined from 26X in 1975 to 23-/. in 1983. In 1975, 
437- allotted more than three weeks to probability. This 
declined to 347. in 1983 (Williamson, 1983). jV - 



BiincB fjuc-h &\ Iqw priori I: y its p :i oci cm eUri;i. ettna f:(n(:| 
prQh.:\hi l i l;y in ilto IvIqIi s(:::hPQl (:;urr i cwl wni, it: ;i (^i not i^iurpr i (Hii riQ 
tU^t t\w hU(i; ioiial AtfiiiiOBtMiitan I: af KcHk;:,;:*!;:! an>!;0 Proqr f3«5E5 Insets h::n.,uu,l 
tli.^t; etuflonttg cIq ikdI; |i:npvw vwry muci-i abqut liiUtii (-b, l^gr 
t^nainplcf, tho tprma "fne,5\n," "mudian," and "moda" ans? unf.M)iiliar 
to o.\ majority of 17 ye.ar-al rJt3 (Carpenter,, ot al . , 1900) . Lk'kb 
than 30:c of 17 yRar-oT els coulrl answer tho following quosi I; i or i . 

In threi-^ toBBiBB of fu\:lr coin, hfi?riuiti5 turned up twice and 
tcuis turned up once. What i s the probability that heads will 
turn up an the fourth ta^B? (Hope and Ke:^i:iyj, 1983) 

A5i> students do not learn much about statisticB in high 
school, two-year colleges do not require any knowledge of 
probability or statistics for admission to a college-level 
statistics course. f^ccording to the Center for the Study of 
Community Colleges data^ 74% of the courses listed a 
prerequisite: el emen t ary al gebra by 16'/, placement test by 3%, 
intermediate or college algebra by analytic geometry or 

trigonometry by 97., business or technical math by 7X, consent of 
instructor by 4"/., and another course in the discipline offering 
the statistics by about 10"/. (aeckwith, 19B0). Clearly, there is 
no nationwide argreement on the necessary prerequisites, except 
that no prior study of the subject is required- 
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rt3Vf3.;(:h=> fi* t;iqlrt:l.v org^Mit i^iarl, highly ei(yqM(3nt;i .sU praqrosui;! on 
l^hrauqli dr;it5(:;r:i,pU vo tj I,; a I; i cii I. :l c: , prahal:)! I, i iy, prpbab i I :l l:.y 
criBtributlQfHs, (;)i;il;;l(n£\tiDn, .und hypatho^i h t.^isting, with Qthwr 
UirciRly ofrUanal. topicts tiAcrhiucI on at tlu:> and. The court^i.' m» t,a 
bftfauti fuUy constructed .s\nd m,i\l-,h£vHn.;\t ;i cal 1 y logicfa thai;, no on& 
wantB ta change it. Although the topics ar« qefmraliy the right 
onc-B, the emphasis is on computation. Students le-arn to compute 
variouB statistics and to -follow algorithm-, to see? if the 
BtatisticG are "significant." Everything is very structured, 
□ne centerprising teacher even made up a large -flow chart for her 
students so that when they read a word problem, they would be 
able to select the correct statistical test. The Exercise sets 
follow the model of elementary algebra te>!ts. CSive an example 
and then provide a bunch of exercises just like the example. 
Very few exercises test for any understanding. But then, how 
much can we ask of students who have never seen the subject 
before? 

What Should We Teach? 

Statisticians have been telling mathematics teachers for 
some time that we are presenting an out-of-date approach to 
statistics. They say they do not very often use the techniques 
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Bmry <19F)ni llpprp M979)s MpiM.pI I t^^r « F umU^ii^^rq , ^n(tRpvn(:p 
( I 9(;r;i!. ) s (:UKt Npfopny I a 1 / < 1 977 ) „ 

IIpw ^r i:^ t:lu:3tiiiP cli f f t;^r(;^nt: ( ram tha^ an\^B we h^ye ht:M;»n 

c:;an(::ppt«:i, ch^^pmpluuiu ^(v? c:pf!)pu t at i pi u Ppr PiuiimpU^ hprp in .tui 

(.M;erci5fi? frp(fi FrptHlmrMi, Pi i ^ and Pt.\rv(»^iiu 



An invest :Lgc\ tor cU^velapB a regrpt^i^i an equation for 
p«iitim^^t i ny thp we:?ight of a car (in ppuncliiiv) fram it ^5 Ipnqth 
(inches). The ^^lop\:i is clost^st to 

3 ppundB per inch 30 pounds per inch 300 poundB per inch 
3 inches per pound 30 pounds per Bq.in. 300 cm. per kcj. 



Here is another frGm Moore, 



A psychologist speakincj to a meeting o-f the American 
ABBociation of University F'rofessors recently said^ "The 
evidence suggests that there is nearly correlation zero between 
teaching' abi lity o-f a -faculty member and his or her research 
productivity." The student newspaper reported this 
"Professor McDaniel said that good teathers tend to be poor 
researchers and good researchers tend to be poor teachers." 

Explain what (if anything) is wrong with the newspaper's 
report. If the report is not accurate write your own 
plain-language account of what the speaker meant. 

The type of thinking.a student must do in order to answer 
these questions is quite different from the usual exercises 
which ask him or her to compute the slope of the regression line 
or the correlation coefficient « 
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The second major di-f -f erence between the New and Old 
Statistics teKtbooks is that the New Statitstics textbooks use 
real data almost ej^cl usi vel y ; As Hosteller, Fienberg, and 
Rourke state in thei r pre-f ace, "the tang o-F reality adds zest to 
the learning process." They provide real data about questions 
such as, "Do judges in the Olympics give higher scores to 
athletes from their own countr i es?" and "How long a chain o-f 
acquaintances is needed to connect one person in the U.S. to 
another?". Nemenyi et al - give the original data -From 
Michel song's 1 00 measurement s o-f the speed o-f Tight. The use o-f 
real data in class not only is more -fun, but it also prepares 
students -for the messy data they are sure to encounter later. 

Finally, the New Statistics textbooks include data 
analysis. Data analysis is a set o-f descriptive techniques 
combined with a -flexible attitude. Students are encouraged to 
use simple and highly visual techniques o-f displaying data in 
order to generate hypotheses, in contrast to the usual approach 
of testing preconceived hypotheses. 

In summary, calculus dominates the mathematics curriculum. 
As a result, statistics is not being taught to enough students 
and those students who do take a col lege~l evel statistics course 
do not have the appropr i ate prerequisite skills. Mathematics 
teachers have not been trained to teach stati st i cs and are 
largely unaware of the changes in the statistics curriculum that 
statisticians have been recommending. 
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Recommend at i ons 



1- Stat i-st i cs shoul d be included in minimal competency 
requirements -for both two-year and -four-year degrees. 

2. Mathematics courses such as elementary and intermediate 
algebra should be taught as pre-stati st i cs courses. Calculus 
should not dominate the curriculum- 

3- Coursework in probability and statistics should be required 
-For college entrance. 

4- Mathematics departments should commi t themsel ves to teaching 
statistics well - to insist on as much training -For teachers o-F 
statistics as is required o-F those who teach calculus. 

5. CUPM should be requested to up-date their basic library list 
-For two-~year col 1 eges ( 1 97 1) and thei r . recommendat i on s f or an 
introductory statistics course (1972) to re-Flect the New 
Statistics. This report should include a recommendat i on on 
appropriate prerequi si tes -F or an introductory college-level 
statistics course. 

J- 

6- Summer institutes or short courses shoul d be planned for 
two-year college teachers who wish to learn how to teach 
st ati st i cs. 



7. A committee shoLild be set up to investigate realistic 
approaches to the problem that two-year colleges generally do 
not have MINITAB, SPSS^ or other statistical packages needed for 
student work on the computer. 
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